Ebf2 is required for development of dopamine neurons in the midbrain periaqueductal gray matter of mouse.
Dopaminergic (DA) neurons in the midbrain ventral periaqueductal gray matter (PAG) play critical roles in various physiological and pathophysiological processes including sleep-wake rhyme, antinociception, and drug addiction. However, the molecular mechanisms underlying their development are poorly understood. Here, we showed that PAG DA neurons arose as early as E15.5 in mouse embryos. During the prenatal period, the majority of PAG DA neurons was distributed in the intermediate and caudal regions of the PAG. In the postnatal brain, ∼50% of PAG DA neurons were preferentially located in the caudal portion of the PAG. Moreover, transcription factor early B-cell factor 2 (Ebf2) was transiently expressed in a subset of DA neurons in embryonic ventral mesencephalon. Functional analysis revealed that loss of Ebf2 in vivo caused a marked reduction in the number of DA neurons in the midbrain PAG but not in the substantia nigra and ventral tegmental area. Thus, Ebf2 is identified as a novel and important regulator selectively required for midbrain PAG DA neuron development.